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PROBLEM TO BE SOLVED: To enhance battery characteristics, 
especially charge/discharge cycle characteristics, storage 
characteristics, and safety. 

SOLUTION: A positive electrode of a nonaqueous elects lyte secondary 
battery contains (A) a lithium manganese composite oxide and (B1) 
lithium nickel composite oxide with specific surface area X 0.3 -X 
(m2/g), preferably X-3.0 (m2/g) or (B2) a lithium nickel composite oxide 
with D50 particle size • 40 i m. 
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(A) 'J^^A - ^>#>**f&*fb«l*:. (Bl)JtR 
tEfgXtf 0. 3 ^X (mVg) • - y 

5r^Ht*Bfb»h*S**«*». (B2) D f)0 fi 



«BB¥12-077071 



2 V-y 



[11**11] JE&n&lZ. (A) . T>#> 

«£BHb«Jfc. (Bl)ttai8X^0. 3gX (m2 
/g) -V***)****- -ytrtoH&mibmtitSttZ 

.[«**! 2] iufBU^A • -*^u«£fi^b«J©lt 
&W«Xff, 2££Xg3. 0 (raVg) 

[11**13] jEB*Sfc:« (A) V^OA • 
tiL&mittot. (B2) DgottS3&«4 0AtmWTtf*4 

[if #JH4] SySBU^A • =!y^r;m^Bft»©D 
so^S^ £fcK3/zmJa±^<&3Cfc£ftiai:'rstS 

^r> A . -v'rJimermtwtcDmmtmz [LiMn 

ft^KibEl] : [LiNi«^«<b«] = (1 0 0- 
a) :aT*HL££:#, 3 < a^4 5T-|>5Ci:^ 

tic : 

{SHARE 6] iulB'J^A • --y-Sriua^Kfb***, 
LiNi0 2 , Li 2 Ni0 2 x LiNi 2 0 4 , Li 2 Ni 
2 0 4 , tiJLZfL i N i !- x M x 0 2 (0 <x^ 0 . 5T*S> 
!K M<J, Co, Mn, AL Fe, Cu, ^i^Sr 

To ) »>aitfn* / >*< tt> i«*e«c* 

[M^7] SuIBUf-^A • ^>#>»£KfbW±* 

* tf * ;U«i6<D 7>^>i'Jf)AT-$,5 If *Jg 1 - 6 

coi^rn*>(csB«©*7k««ffl[-aa?te 0 

l i b f 4 t & -6 n mn 1 - 7 o n r tl <C IB^CO #zk 

[0 0 0 1 ] 
[ 0 0 0 2 ] 

a«?itffl oieh«»4o-o fc l r #* ic iw« * mar ^ 

W**tt®W*»*fcLT*B£ (Journal of 
American Chemical Societ 
y Vol.78, pp 3 2 5 5 - 3 2 6 0) ^tlt 
o££C0T'&£/)\ 1 9 8 3¥CMaterial R 
esearch Bulletin Vol. 18, 



pp4 6 1 -4 7 2IC&IVCM. M. Thackera 

y b Li-<^>^aiL xti c h $ 

W^^^tlTSfc («^«, Journal of E 
lect rochemi.cal Society Vo 
L. 136, No. 11, pp3169-3 174 
^Sl^liJ ournal of Electroche 
mical Society Vol. 138, N 
o. 10, p p 2859-2864) o 
[0 0 0 3 ] Z<D-?>1j VUMtttL iMn 

«*ibt?4 v«R©iEa*tf*hUT«K'ra. *tr*^« 

i£(0"7>:tf VR'Jf-^AiiL i Co0 2 ^^tSJ;o 
[0 0 0 4] h d <5#s *»*c(i^>#>Ky^*A£ 

nr. -eonmfbJc<i^#^^e^$turi>fco ' 

[0 0 0 5 ] «eCT-^>*'>«';^^A*iEffitwfflufc 

&#-T*Ci;C£*^te&# («M¥3 - 6 7 4 6 4^ 
£$B> ^^¥3 - 1 1 9 6 5 6^£$g, ^fl¥3 - 1 2 
7 4 5 3 ^&$H, «M¥ 7- 2 4 5 1 0 6 ftffi 
¥7-7 3 8 8 3#£««cm^) , ttiWWtSC 
^icJ:S^t4&# (»M 3 P4 - 1 9 8 0 2 8 f* 
58¥ 5-28307 *§£$8. 6 - 2 9 5 7 2 4? 

&«L «MW7 - 9 7 2 1 6 ^fifMFKIifl*) , ^Mttl 
£Pfc£-T£C£:t-£3^t£&# (Ffm¥-5 - 2 1 0 6 3 

[0 0 0 6 ] WJ:fctt»JC#IBB¥2 - 2 7 0 2 6 8% 

$nn^o R^ojS^iL iffl«*#*fb»«*i«co 

l^Xl*. &m¥4 - 1 2 3 7 6 9^&«, WW-»T- 4 - 1 
4 7 5 7 3 ^&«* *9UB¥.5 - 2 0 5 7 4 4 ^iifEL » 
M¥7 - 2 8 2 7 9 8»&«»*C*Blvd*lT^a« - 
flO * a Jc J: s v -f ^ ;H« ttco ffii ±« e 

[0 0 0 7 ] LijiMH«^a(M®j«5K«ftL&o 
fctcOhLT, MnXt^;i/f^4LiMn 2 0 4 i:, C(5D 
»»J:0*Li 'J-y«Li-Mnj!6B(h»L i 2 M 
n 2 0 4 , LiMn0 2 , L i 2 M n 0 3 3* #T E 
«S*Jtfc.LTffll^tt«*, WBBV6- 3 3 8 3 2 0 
W-7 - 2 6 2 9 8 4*ft««ICfi , H'n**lT 
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B8¥6-2 7 5 2 7 6*fi*BTtt, *x*n,*-BflL 

[0 0 0 8] L i -Mn-0(5D = fiJl^(0{b^«lC 

fTt>nT^fco fflJUZ, Co. Nix Fe, Cr*4^ 
ItAimomu • K-^T-feS (^W4- 14 19 5 
4 ^&£g, «B§¥ 4 - 1 6 0 7 5 8 ^fi*L fMM* 4 - 

1 6 9 0 7 6 *i&fB, #H8¥ 4-237970 
^l¥4- 2 8 2 5 6 0^&$&. fWM - 2'8 9 6 6 

2 *f£fg, «M¥ 5 - 2 8 9 9 1 *<Er*L 7 - 1 

457 2^&«3?ciki^) o ztihco&m7tmmu\z% 

[0 0 0 9] flli7C*iiS»fl!)«kH©*-e, *0£ilMD<i£ 

0V*(;miJB¥2 - 2 5 3 5 6 O^&tS* 4SM¥3 - 2 9 
7 0 5 8^&*. »H?9- 115 5 1 5^&f§T"-e© 

o so h sfl rift fb6»OTk«i« tca« 

{0 0 10] LfrLfc#6, #(C*£jR&Jfrnfcl*S;:*: 

$5 s c # 1+ & & js k t # a * n £ o , mmaiLto) gis» 

[0011] J:SC^j:9Cv>^>fe'J^r>i*cD^Y £ 

fi . « (c n a k ffl hwit r- <* * fb h » ifii&mztiz t 
-< £ lufffilS »<* » sa* * l -c i » a s * s . 

[0012] 

Iftm&ffiikL&r' tt«M] U.Kidi^T «fc«fc-M- 
v > > fi£ f- 'V ;.. L i M n gCttfll il : .«i7i1*J 



£«fb»T-&afc®<0. tt*C0L iMn 2 0 4 *ffl^fc« 
flktt (1) i*x*M,¥-fflK (ft%tt*«ft) co^^i: 

ssim p)im$tcDffi±tfmmT'ibzzL. (2) sa^ 

[0013] zvmmtLxit, *«hKiB®ttWft&H 
mtzbviznmfot&tt&^bfeffiznx^zw, eh 

[0014] £r*x*;i/*-B«#||aT-£&ol§iB 
tltli, SlSO^lS-, ffl0>#MU LiiiMnOlM 

[0 0 15] g(K©W-ft^i:ffl(Z)^8a6«7a 

gffffiT#fc!K ttfiRiSKtfW-r 5*:. Mn 2 

0 3> Mn 3 0 4 , Li 2 Mn0 3 , LiMn0 2 , L i 2 M 
n 2 0 4 , Li 2 Mn 4 O y ; L i 4 Mn 5 0 l2 £)«fc "5 fctS A 5 

[0 0 1 6] *;i/tCf¥5£ft&<t<BJSCHttL 
#3|ffi£:4H©PaT-£ftiU f©fc»Jahn-Tel 
A^e)©Mn<DiSaj*l>LttMniStfJA s €ia 

-ra-r >\z-y>z±wiz&Zo -tt* to 4 9 

6 O M n cDSttS *J «fc Vifi Mi L M n CO PlffifS^Ri: S 

[0 0 17] *— ^e*'lfa*SR**tl-Cl*«i:Lfc» 
ft , M n oo jg ffl < i ^ t ^ / L tit iS 4 1 CO 3 jffi M n /) s 4 fiffi CO 
Mnh 2flfiOMn(--Sii^fb-r*C tiZ Jt DWiM 1 
CMn^L^tl^i^^tL* Kt, Li^ 

WiJahn-TellerMiaOPA *ffif& 

o , iiM l itn -w&Wimn ttx mm l ^ < ^ * c 
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[0018] 3 6 fcMn*ffl£tttt LTV 
^;u^te£&fb^3o ^0jK£±i^^ohm^ 
l iiif?j^^^^^nT^fe*^ 

[0 0 19] t^oT. Mn®ih*{&n£-£ZZ£, fS^P 
[0 0 2 0] Jfctc, SBttSJC^^fii^SfiCDM^CD® 

a <a$5£t4©|6i± % r<cto%Mn©»ffi. « 

h ft<5«, 

[0 0 2 1 ] *«C*aa[SITk:*5(t4ttfflt?<±cJi6«) 

fcaseoTi^a. LaEPL^jve. i&mm<D 
^£Wf*T-#3*m^tfiiBfcftafctt* itj&mnmz 

* W « it CO V > # > g tj ^ ^ A # 3jt tf> ft T O -5 o 
[ 0 0 2 2 ] £C3T* WfBBspi 0-112318^ 
IRCUU JEfafeWMt LT L iMn 2 0 4 fCD'Jf)A? 
>X>&G&<t®£L iN i 0 2 ^co'J^A-«;/*;u 
MftBftWfc.oa^BfbWftffll^Cfc^Efl^tlTO 

5o *fc, ^7 - 2 3 5 2 9 1 ^ZmiUb, ZE@?5 
VnntLTL iMn 2 O^C0'Jfr>/*V>**>m^ffc 
i Co 0t5 N i 0 . 3 O 2 £ill£LTffl^aCfc#ia 

[ 0 0 2 3 ] LfrLfctf*. **W#(©»»CJ:tL(i, 

S*»#«tt • SB.(ifc«ttlcouT(*, #r LfcMST 
[ 0 0 2 4 ] -eCT*fB^«i, W±<7jP4ffij£UC«*Tfc 



[0 0 2 5 ] 

• S3*«ttoaSt»t:B«LTH»T*Sft|g»^ 
[ 0 0 2 6 ] IPS, lEffiSEilC, (A) 'J^ 

• v>^>a^Kfbtit, (b i) ttmmmxtf 

0. 3^X (mVff) V^A • - ^M££ 

[0027] £tc*&mt, mmmmiz. (a) 

A • v>#>«£BHb«jfc, (B 2) D 50 &d#4 0 
mWTT-fc* U^A ■ -^^^a^fb^fc^g-tJC 

[0 0 2 8 ] *«q«T-ti, suIB'J^-^A • v>r*f>££- 

^<b^i: 'j^^a • -v>r)w§.<&m<tV}£<Dmmitm* 

[L iMn«^Kfb«3] : [ L i N i «£-'»<b1»] = 
(1 0 0-a) : atSlfcfct 3 <a^4 SX&Z 

[0 0 2 9 ] 

l&KTfeS A • (B 1) 

ttH®«X#0. 3SX (m«/ff) 

= **/U*AI[MMM^ (B2) D 50*18** 4 0 

T^tSC^CJ:^ (1) */W«^tCiS£ti-r5Mn 
<t>^il:*&<«:0, |e]B#i- (2) mUPMCKf IC# 
i<*>coajg£fb#'h£ < (3) S§¥ 
?Jl<E>&fb. f^HP^^tl, ■©Srt*W»I**iTl^ 

*.4gCDflc#t4 £ O C fc (i f£ #T if @ £ ft h Z £ Xth 

[0030] z<D&5u&mm$fi>tiz>*i]-xi>{*, 

rft-^SffetC^^TMn-f ^><Z)^/13^ t L 

^^-> (H+) L, Cft^U^^A • v>#>* 

^«fb*fcS«BL'T, MnSffltfttcatfltSLfc. s 
Nflgh LT, ^ic L i P F fi ^fe(i L i B F 4 <Bl8£lc& 
*!feBRL^"r<Mn{Stti* s ^*U- Cftil^LT^^B^ 

flcouf-.OA • -^^;ua^»fb«5/)«7k*-r^>*MH 
co s « » -r . pi e» © ftm hc *6 w & ■ s t l t 
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[ 0 0 3 1 ] omtCLT*. lE&^C'J^'y-A • -?> 

|i]BSicv>#>&u^A^©'J^A • 
ttft«^ 5 <z> jgagt «i pa $ -a- £ c t 
*<> ttot, • ^>#>**Bft»a»<o*ii 
'£fc#tojL*> nzttt) izmmmvftm* l i i§s£{b 

P F 6 fcettf L i B F 4 <fl£5fc&££j£L^-f o£#ig 
[0 0 3 2] ^^c, »J*-£A • =y*r)\,QL&mity)b 

[0 0 3 3] ?M:^T'lt 'J^->A • -7>#>* 

HtmtVntVTOi* • -**;u«^iKb1fcfc©?S^tfc* 
[LiMnfc^RfMfc] : [LiNi«^»fb^] 
= 100-a:at*ai/:h#l:, 3 < a i: & 6 £ ? C 

* e> tsth-rsM n*fft«j-r a - 1 § 

tffSS. -tticv^A • -**;H*^HMb» 
(A, M^a ■ T>#>&£fi^b^£ifc'vt£±t£c& 

ttCcto^uf-OA. v>*>a^Kfb«3tf^Lro 

[ 0 0 3 4 ] Bfl tC ftH m£> t\, £ U r> A 

£g£fb«i u f - * a , t > a > a* vftfc a* e> «c *&fb 

*re»»K L iMn 2 0 4 l?©^fcr*;u»itcov>^f>» 
'J^A, Li 2 Mn 2 0 4 , *jJ:VLiMn0.i*^f 

jH»ii«^> *Va#W* L < , xe*M8ii 

£*:SI&>) [Li] / [Mn] tb#0. 5/)^mtU 
T£et<, [Li] / [Mn] Jt£.LTi£, 0. 5- 
0 . 65, »SL<I40. 5 1-0. 6 , Wl 1 4f * L < 
(iO. 5 3-0. 5 8T$)5o 
[ 0 0 3 5 ] g-fc, nmz. VsiJ^WM + VUifiXK 
*>W&*tZ>m*) [Li +M-n] / [0] itfi. 0. 
7 5 fr^l'ft.TUTfccfcOo 

[0 0 3 6] iJ*-> A • v>#>a^ffifb«icbtt 

5-3 

[ 0 0 3 7 ] zcn£r>tj*)r<yL • T>^>M[frttfb«!i 



[0 0 3 8] (Mn) <fctf U ^£ A (L 

i) i^hlt, *fL iJS**i:LTB\ fliatfKfi'J 

^a, sfbu^^A, asvf-^A, *«fbu?-*A 

»©';^^Afb^«3*fflOSC^^T'*, MnJI^iit 
T«i.««»i:»b^>*> (EMD) , Mn 2 0 3 , M 
n 3 0 4 . {b*-«{bv>#> (CMD) mcom*(DMn 

i:CD7>^>ft^Mfflh4Ci;tftg*. LfrU L 

a»-»fb^>*>i:«K | J^'>A(oifl^*)-e-3&s»* 
[o o 3 9] ta»w»*a«-r*iia«BifcLT, u« 

iiS3-70Am, ftf*b<tt5-3 O^ni-tffeS. * 
fe, Limanmt. iIS10//mWT\ ft?£L<te5 
/zmtlT, i*5?*L<(i3^mWTT'feSo 
[0 0 4 0] U^^A - v>#>«^Btfbfcl<B£6)cSf& 
(is Hffi«H-e£i6#*ff'r*fc«K Li«i:Mn»D 

a«0lfifiR*5J:V»iiO U^A • -^>*>**«fbW*« 

>^';^^A^^^1-^P^{C, L i Mn 31 £) fit a" /) s 
T+^T-fe-pfcO, tll^fitt/zDtSi:, Mn 
2 0 3 > Mn 3 0 4 s L i 2 Mn0 3 , Lij,Mn 4 0<,> L i 4 
MngO^cDi-p^tl^^fiJtrscihA 5 ^*), 7,tr^;i 
^ii^v>^'>S^';^^ Ad: 0> «ffeSE©lSTLfc 

T^M^^^cta'^iicO U^-^A • -7>#>«£Bfb 
[0 0 4 1 ] ^n-enofa*4*L i/MnOtit 

it^awt-ra 'J^^a . T>^>«^Bfb«©««tb 

(D&mftEEl*. 5 0- 7 6 0 t o r rflKT-**, 

[0042] tteiciaatt, ifis 4 o o-i o o o o cr-fe 

(I, tti«ilMWtfiTSafc. Mn 2 0 ; ,^L i 2 Mn0 3 * 
(7) a W t L <e l» « I /) $ *fita A L s ft <'& / €/:E ft ct T> ;u 
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*«iS-rsoic<i, LT»*L< 1*6 0 0- 

9 0 0-C, gfc*f£ L <<*7 0 0-8 5 0 o CT-&£<> 

[0 0.4 3] M^put m&mBTzzt.ifir-zz 

il* 6 - 1 0 0 ftfgU L < {* 1 2 — 48 BSMT? 
pg*iS^L*i^ 36 5 *?*L<. #Jxtf 1 0 0'C/hWT 
[0 0 4 4] CC^^iCLTffettfe'J^A • 

ftttlfcil^t-r jE«fS»«h Uii^o 

[0045] mz, .*&wizm\.^t>tiz m^a • 

>r )i>&£Mib®}lz-D^xm%T z o U^A • -u^u 

Kfb&T-fctK LiNi0 2 , Li 2 Ni0 2 , LiNi 2 
0 4 , Li 2 Ni 2 0 4 , fc^tfcn^&fbtJlCgc^fb^ 

^cDhLTI*, (5>U«L iNi 0 2 C*fLTflb7C5R* K 
-rLfeKfbWi, L i N i i- x M x 0 2 ( 0 < x ^ 0 . 

Co, Mn, AL Fe. Cu, tJiVSr^eftSff 

j: Da«ns ia«ja±to^«7ciR*a'r. M(*2ftw 

[ 0 0 4 6 ] Z<D#X-<b. LiNi0 2 i>ctl>'LiNi 
,. x Co x 0 2 (CCOH^, xteiiSO. 1-0. 4Tfe 

£o ) LOo 

[ 0 0 4 7 ] «*«W-ett, ±§2'J*£A • 
Ht&itM® Li/Nitb (LiNi ,_ x M x 0 2 tf)i§£(i 
L i/ [Ni+M] Jt) f)K ^gB^tifcSgi»it^6^'> 
rnrot^j:<, *»«H0> A • --;/>rn-«£« 
fb»tt*©J: -5 t*t?*©-e*4. 

[ 0 0 4 8 ] *«lfl-eii. ZCD&oUm-O A • - y >r 
^m^fefb^OfcLT, ttHffi*X^0. 3W±t,CD£ffl 
t^ciiCJ: 0, 'if-^A ■ T>#>«£Rfb1»3:fc<* 
«*P»© 36fb * »*« C RS ± r « C i: qfte t «: 6 . * 
fc, ita®«<iiSS5. 0WT-T-*!), *6C3. 0W 

[ 0 0 4 9 ] g-fc, ^fSB^T-liftu^'J^A • --y* 
^«*Bfb*fcLT, D fl „1&fl#4 o^mWTO^^I 
fflUT^J;<, D, ((J ftfl£4 O^mWTht-SCtT*, 
'J^*a • v>^>at£rfefbft*fe<i®W« , *<?.)»fb*«; 



[0050] dCT?itaffi«4:<i, t»<*#ffiaafe 
fc»)©SIBf* (mVff) &au *«w-e«4*^«« 

[ 0 0 5 1 ] D 50 &Hh<*, H«fffI5 0%lC 

wist a«B*au »f-*«tfSLa«Sffiic<fcor 

[0052] £©£-3fcU*-*A • -vtDife&mbM 

it. <k<D&$\z\,xmmtzz£&T-%2>o 

Kfb'J^A, «S'J*-*A, TkSlb'J^^A^U^ 
£Afb^£ffil,>£C ^>y>7-^ (N 

i) JB^iLTzfcKfb-yerJK mt-vTfr. 

[ 0 0 5 3 ] «J^^AiR»*5J:V-v^r;ufli»i:* % & 

[0054] f^ii l i/Nitb^aw^-rs 1 ;^^ 

ftm-SLfzik. 'Jr^A • v>^r>a^<b^j^^3Ic: 
mmiZLX&m.-tbo ttriMMEtt5 0.0-9 0 O'CfiJg 
T-£3o tefiRLTf*&*lfcU^*A • -^^r;U«^*fb 

ifitt* £fc(*D 50 &gco»;^'y-A • -**H4I#*fb» 

[0 0 5 5] 1sftW©#*«»il|-ifc«?||ilCffll^n* 

iEfiimfiitt, .KDJtdfc a - v>#>a£r&ibi$5 

t 'J^A • = **JU*6llfb»*:*«*Lfcfc<0*IE 

[0 0 5 6 ]^ *J6WT-ttiE«S»lli:LT, C<Z>cfc 

Jlr«^»fb«fcO;I#*©*C. L iCoO^(7)-iS 
«CEHfS*KiiLT»I€>nTl^fb^«l*«^LTffl 

[0 0 5 7] E@.C0^i^^;ii: LT<4, KCMRU^h 
A^U^. 'J^^A • T>#>a^Bfb»<n»tt: 

t -;^r>A • -^-!r;u«&Kfbft«>t&**. 

[00 5 8] i^, »«ffift#«fc LT««CWR(ifl» 
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7 7JUDxfl/> (PTFE) \ tf'J^uMbtf-'J^ 

> (pvdf) ?f©ii»fflue>*ia*©*ffloacfc^ 

[0 0 5 9]-^ ^-r^^filTS^MtL"Ctt, 'J^r> 
[0 0 6 0] */<U-*(i»CPW3*lfcl^ 

[ 0 0 6 1 ] Lt(t iiS<fc<fflO 

*>ft*£<DT-&<. hSt, JftJRtbMfb 

(EC) , :/n tTb h (P 

c) , y --7Tu^>7 h> (gbl) na>e>'>fc< 

lm f£*£Jti§*Ih Ltyxf;^-^- h (DE 
C) , ^/^;i/*-?t?*- h (DMC) , x^u^/i/ 

— jf: ^ — h (EMC) , x*^;u)iS3Pfre>^fc< 
i««ji«u z&m&fczm^Zo EC + DEC, P 

C+DMCJ/:(iPC + EMCm 
[ 0 0 6 2 ] $^i:Lt(iL i C 10 4 , Li I, L 
iPF 6 , LiAlCl 4 , L i B F 4 , CF 3 S0 3 Li 

#3<9T-, SCL i P F 6 *fc«L i B F 4 £SH>*:h# 

f*J;i{£0. 8-1. 5MT-fc<So 
[ 0 0 6 3] mafe^^^i: LTIi, ftff^ 

[0 0 6 4] 

-£ffilf£l£. Quanta Chrorae^Quant 
aSorb^fflUt, D 50 t5(iii. Micro Tra 
c HWIF RA^Jll >T OPIS: L fee 

[ 0 0 6 5 ] [ffanttmi] v>^>gg'j^^/*o^ 

UlftlRHfcLtWft'Jf-O/* (Li z CO ;! ) 
<fcV««P-ftfb-7>^> (EMD) ftffll-.fe. 
[ 0 0 6 6] ±^tf.fS/^WcDiM^60iulSPii: LT, g 

£.1 ££Hfi-JlC* L i 2 CO ;i flDl»»*5«fclfEMDO»« 



[0 0 6 7] Li 2 C0 3 ^-5lo©I§C!)fc«) 

4>um£&£cfco£4frff££fi : ^£:o 
[0 0 6 8 ] C0J;5Cffi£0&gC*5;LfcEMD;fc 
cfctf L i 2 C0 3 £, [Li] / [Mn] = i. 05/2 

[0 0 6 9 ] 7 D-©*H«T, 8 0 

^®^(i^j0. 9m2/g-e*ofc. 

[0 0 7 0] 9v7"mm*2. 17g/cc, 3 

^Jg<*4. 09g/cc, D5 0fiilil7. 2//nu 
te^5E&<£8. 2 2 7At^ift*Wtt"e*^&. 

[0 0 7 1 ]-^ - =*fr;m*BMb«i:L 

TJfc£®«l. 7m2/g©LiNi0 2 ^ffllLfeo 

[0 0 7 2 ] ±IB© <fc 5 £ffi«Lfc"? A 
hL iNi0 2 i:*aitC^"rS'J^7:iI&L, -ecoS^ 
t&5gi:LiPF 6 (II1M) ZtS&zfa fcTU 

h (PC) *:S/**^/U* — I* (DMC) © 
S^SJIi ( 5 0:5 0 (#«%) ) 0E)«Mift lOccJ 

[0 0 7 3 ] ZtHo<D®ffl®&Z8 0*C£fta&U 20 



[0 0 7 4] 
[ftl] 



a (LiNiO a ^i±) 




0% 


2320ppm 


2% 


1792ppm 


3% 


773ppm 


5% 


623ppm 


10% 


54ppm 


15% 


7.5ppm 


20% 


1 .Oppm 


30% 


<0.2ppin 


35% 


<0.2ppm 



[0 0 7 5 ] (SI*, attSHIgtiMtt* HP*> ['J^ 

ttfbttl] * (1 0 0-a) : ai:BiL£i:£0O'Jf-«^ 
• - •^/u^^b^coamil^tt^i'il'c ) 

£tf I'f^nSo ««C % L i N i 0 2 tf 3 %*«S0tcO 
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[0Q7 6] [ffnKKM2] MKIftMl-etigftL*: 
[ 0 0 7 7] 



[S2] 



a (JLiNi0 2 ?^^fct) 




0% 


5577ppm 


2% 


5617ppra 


3% 


6323ppm 


5% 


6364ppm 


10% 


6402ppm 


15% 


6418ppm 


30% 


6420ppm 


35% 


6422ppm 



[0078] LiPF 6 (SS1M) £^t?:/DtU> 
*— h (PC) i:y7f;i/*-^-h (DM 
C) (5 0:5 0 ) 

L i«JK(itt6 4 0 0 ppmt^^Ct^^Si:, 
L iNi0 2 ^i£#3%W±T-, «S«l*©LiIS 

£*ft»*iI#L&0«*©Mn««© 1/3WTS1 

[ 0 0 7 9] [BttKK0l3] "J^tfA • v 

LT(£, ttM»i:LT3. OmVff, 2. 3 6 mV 
g, 1. 5 0mVg, 0. 7 lmVg, 0. 4 9 m* 
/g, 0, 3 0mVg, 0. 2 5m2/g:0 7?I^cnL 
i N i o.8 C o u O z f^^!Lfco 

[0080] arte. -7>ij>m i )^^i.tm^(oii:mm 

iNi fU ,Co 0 . 2 0 2 fc*»S<OMS^Jt (a 
= 0 , 3 , 5 , 1 0, 1 5, 2 0, 3 0. 3 5 ) T'i££ 
Lx IfBitUkMl 4:H»C*Oilft»5 ghL i P F fi 
(««1M) ^ti-7Dtl.>^-h (PC) 
*;<*-M,*-tf*- h (DMC)CDiI^-M(50:5 

o (rtf«%) ) ommn i o c czmmnmizAftt-o 

[0 0 8 1] cn6«BHSHft8 0"C(Cftn«*L, 2 0 
□ HLKklKLfe. *cD«*cD«/Wilfc*»lBU 
Mn-f I CPCt^flfL/io *C0*SSU£l*l 1 

<c«"f. lt«ifii»tf*Slt(*£. MniSm&WMr^« 

[0 0 8.2] MtiiBMm 3 CDttX £ D , 'J f - • - * 
^u«^KfbttJc0Jtftffi«# 0 . 3 mV g *iN0)«<Z) 
T-<iMniSrtiffllWlco.«*3&«'J%$'rjf, a> 4 5 Trfclttl 



n«JK© l/3JUTCfc6&i^ J: JtftffiHtf 0 . 

[0083] immoakm*] *) 

D 50 ^2Am, 3>unK 26//m, 
4 4 5>umGQ6?i3gor)L iNi 0>8 Co (l . 2 O 2 

[0 0 8 4] -?>is>m*)rvixtm*cottmm 

m<DL iN i n . 8 C o (K2 0 2 h$:Sff^CQlS?i^Jt (a 
= 0, 3, 5. 10, 15. 20, 30. 3 5)T-;I£ 

(M1M) *^t?rn tru h (PC) 

h ( DM C ) (DSMi (50:5 

o (f*«%) ) (Dnm& i o c c sigffisssicAtifc. 
[o o 8 5 ] cnecosi5ass*8 o-cc&a&L, 20 

Mn-f I CPlCT^flfLfc, f^S*0 2 

'J 9- ^ A - v'Tfr&'&mikWHDiE&it a it a > 4 5 <C L 
"C*Mn»£l4fitt 'J^OA • ^yfrJI/jt^BHb**!!^ 
Lfcu»£-(OMnigJ£cD 1/3 WTC^^^^o £oT 

[0 0 8 6 ] [I?fiiIiU&0j5] U^A • v 
Igfb^Ih LT§«ltfl&0&l 1 h(s]fHCLT^6)cLfe-e>^ 

UTii, hb^SnfS hlT4. 5m2/s. 3. 2 m^/ 
g, 3. 0mVg\ 1..5 0m»/g. 0. 3 0 m V 
gCOSmmcDL i N i, K8 C o ru 0 2 t»**ffi« Ifzo 
T>#>R»;*-«> A, L iNi niB Co 0iZ OjWM 

P VD F£i*5fif$i±£N- 2-ta 
'J K> (NMP) «tMZ/]nx, iMtLTiS-CfllRStfT 

*A : LiNi (l . B Co (U 0 2 : **tttt#M : PVD 
F :NMP = 3 0 : 1 0:5:5:5 0 cn;M 
£Jt (a=2 5) 

[0 0 8 7] 7n K«fi«»KCT«3g*f fo 

- h i: L & o . a 3 C , it gffi'fft ^ v 'J - » 

[0 0 8 8 ] 
[ft3] 
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4.6 


22,000 


? A* ft I It 




3.2 


18,000 






3.0 


6,000 






1.50 


5,000 




*i 


0.30 


4,000 




"■r 



[0089] «3 * »K ltmm»&3 . OmVg^O 
■5. 

[ 0 0 9 0] [HflBKttM6] W«K»«£*5l*-C* U 



3//nu 15//m> 2 6 //nix 40//m, 45/imCDL 
i N i 0 .8Co 0 . 2 O 2 »**ffl*UfeJil^ttl¥flliK»W 

[0 0 9 1 ] 
[*4] 





#as 






2 


22,000 






3 


8,000 






15 


6,000 




«r 


26 


5,000 




*r 


40 


4.000 


ft- can 


*r 


45 


3,800 


ft-ir*HK 





[ 0 0 9 2 ] »4.<fc*K D S0 ttS^3>czmJ:?)'J^^» 

[ 0 0 9 3] [ffffiKHtM7] -.^>#>&# 

IT<1 ttHffi*l. 7 m 2 / gOLi Ni 08 Co 02 
0 2 *fflOt, 2 3 2 03-f>t^»Lfc. 
[ 0 0 9 4] S3 5. IEtiite:^>#>i£U^A : LiN 
i ( ,. 8 Co 0 . 2 O 2 : *»«£tt#3»J : PTFE = 7 2 : 
8:10:10 (1S%) ©«£Jt (a = 1 0) T-rfi« 
Lfc*>(&£0. 5mm<30l¥$(CEJ£L. ^ft£<M2m 

*>77***«H&. mm.l*<fi 1 4mm. JP<*1. 5 
mmtD&JlL i -b l> -£teJP2 2 5 u m(D^ 

ii&ppmzmmLtzo mmmth ±cio 4 (a«i 

M) fc^tf^f-U h (EC) 

-**-hO«*jBK (5 0:5 0 (f**%) ) 



[0 0 9 5] ff^iCtb&CDfc^k:, jE«*V>*>»0 

: **mt£tt4$J :PTFE = 80: 10 : 10 
(11%) LiNi^Coo^O^aU-O^ 

[0 0 9 6 ] Cft&©3>r >*JU£ffiOT^J&fc«tM* 

juastefrofc. *m*m*xm* mmtbizo. 5m 

4. 5V vs L iT-ffofco 0"C 
/^e> 6 0/C^T- 1 Q-Cggfrt Lfzo 

[0 0 9 7] LiNi 0>8 Co u O^^tf^(5 (%K 
f*J) h^£fcufceo (tt«f*I) wn-f'>-b;ucD+K 
3¥IBfiiaKk:«fc3# 5 0/# 1 ( 1 ? )\,&<Dl&n®m. 
ctt-T* 5 0+M d?;i/«)©»«®Scosij^) 

(%) £H5tc^-to *»w*-Ji^3-r>-b;bo**if 

[0 0 9 8] 
[£5] 





#50/#l «£Sff* (%) 








1 0 


94 


92 


20 


93 


9 1 


HO 


9 2 


88 


4 0 


9 1 


84 


50 


89 


76 


60 


89 


73 



[ 0 0 9 9 ] [fffffiKKM 8 I VTVU • v>#>tt£ 



O^^l^s 1 8*6 5 ORffi-ta ■*Kf*Lfco 
[0 10 0] EP*k >+Jsfi?nrQL^ LiNi 

„ . 8 c o , L z o j, ct v mn\& w * fli t l t * - * > r ^ 
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"■frfcN-^^^- 2-tTD'J K> (NMP) tlCiS-tC 

*©*7'J— 2 5 

i:lc<* >) ZEISS'- hhLfc, Effi+^H^it^tt^v 
X>m*)TVl> : LiNi 0i8 Co lli2 O 2 :MftW4 
g:PVDF=72 : 8 : 10:10 (SM%) L 
fco CC0h#, a = 1 OtfeS, 
[0101] Hfci:>- Hi3b-*> : P VD F = 

9 0:10 (11%) ©Jt^fcfc* J:-5tC?l^LNMP 

[0 10 2] Ja±©J:-5iCftHLfciEfii*5ctU c ftH©« 

[0103] nmimiM<DL iPF B *s»*fcu 
«ttiirotu>*-^-h (PC) ts^f^*- 

h (DEC) <Z>a£-8K (5 0:5 0 
%) ) ilLfco 

[0104] IsJBSlC, tt«©fc*&CiEfii*lC L i N i 

0 L : mn,& ft#M :PVDF = 80: 10 : 10 (1 
M%) LfeWfrMiPHttCLT 1 8 6 5 ORfi-b/^K 

[0 10 5] Ctl6(OPljBi"b;^m^ 5 5'CiC^lt 

4. 2V£T-, 1 0 0 OmAT-3 . OV^T'^fo 

fco d3(C, LiNi (U Co ()<2 0 2 ^:atfJi^ (HM 

[0106] ±&nmm* tb«cwicj:*n«-b 

l^fflOt, 5 5 - CC*5ltS3C«C«1fY ^/ttt»t 1 0 



[0107] [WBK»M9] U^SA • 

UTti, ttXBftl. 7ra2/g©LiNi 08 Co 0i2 
0 2 £ffil*T, 1 8 6 5 0R««bJl/«:Kftlfcc 

[0108] 18650 Hffi±)\,®m<ttm*mmim 
&\8 tmmizLx'n^tzo 

[0109] zo&m&Mm-cu* iEa*<z>Hfl£#sa 

(K2 0 2 : :PVDF = 80-x:x: 1 

0:10htfcfcS<Z)x (SS%) H6C^TfilT 
&«**fTofc Q g|6lc(i, a ( = x • 1 0 0/8 0, m 

[0 1 1 0] Z<D£olZ{fmLtznffi'b)l*:mi*X. 5 

[0 111]3tf(i5O0mAT4. 2V*T?«*aE* 

«ufc«. 4. 2 VT-2i$iig:£*E3£**fTofc. 
<JDj»«$a*a!H£Lfco «asttaa«isiTic*i^r 

5 0 0mAT^'yh^7iM3. OVtlto 
[0 112] &6CKflsLfcRffi-fe;i/CD2 8 5^1% 
CO^^S (4WgMaa!5T£) *J<fcV, 

aS3f5) «c#rs»6'*^r. LiNi„ >g Co„ iZ 0 

2 8Bn.ttiEttti8aa>ft#a^xi«. 

-fe;K0ga*iStoLfc. 
[0113] 
[SI6] 



X 


a 


4W&Ji 
(mAh) 


4W Sfi 

(%) 


0 


6 


120 5 


83 


4 


5 


1 393. 


93 


8 


1 0 


1452 


94 


1 2 


1 5 


15 11 


94 


1 6 


20 


1554 


95 


20 


2 5 


1598 


95 


24 


3 0 


16 4 2 


95 


28 


35 


1686 


9 5 


32 


4 0 


174 8 


9 6 


35 


4 3. 8 


177 4 


95 


37 


46. 3 


18 18 


95 


4 4 


55 


186 2 


96 


4 8 


8 0 


1 906 


9 5 


52 


G5 


1949 


95 


56 


70 


1 9 93 


95 
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[0 114] [fFflKMMl 0] ffBIUfcM9-efls|!L 

[0 115] jM»flE*KBT-l±. ^^OTtMl 
0, 4mm©fI$:i^fco urtifcEMitiU L - 1 6 4 



[0 116] Af*£«BM-ettx^4 ow±-e«*4as 
*fc*o£o >;^£A • = v*/u«*Bfc«KOMAff* 

<&3l3^K±tt»Rttfflll*:&S. ftoT, £±tt<£ 
[0 117] 

ca7] 



X 


a 






0 


0 


%B • L 


£B£*fcb 


4 


5 


%B • L 


- &XtcL 


8 


1 0 


ftB • L 




1 2 


1 5 




JfeB- %!ktf:L 


1 6 


20 


%B • L 




20 


25 


««• JWcfcL 




24 


30 


JftB- 5&*ftU 


JfiB- JWcfcL 


28 


35 




J6B-*&Mj:L 


32 


40 


«B-5yc*L 




3 5 


4 3. 8 


SB- &!k*L 




37 


4 6. 3 






4 4 


55 






48 


60 






52 


65 






56 


70 







[oils] iz±cDmms&&m<Di&m* m 

#0. 3^X^3. 0 (m2/g) M*1LT1^ 0 
[0 119] ift^tSU^A • -y 

<7)RAJ: 0D 50 ttS* s 3/zmtA±4 0/2mWTT'fe^C 

[0120] ^t, - •?yii>&&m<bty}t 'J 

- =iy^r/H*&*fb»i:©]t*tt. MniStBcOE 
A»lfS±tt©«i»J:0, [L iMn«6BfMM : 
[L iN iM^Krb«9] = (100-a)' : ahLth 

3<a|45 t Oo 

[0121] 



[0®<DBWfci&fB] 

[0 1] 8 0'C©i»i(C2 0 0HS«^F*fci^« 

»a+©Mnai«*, »j *-*a • =• v t frtiL&mtmo) 

[0 2] 8 0*CO««P»CC2 0 BMl&m2'&*L®&<Dn 

So 

[0 3] *«W*5JiVtt*OP]«-b'L0 5 5"CC^<t5 
[04] *«W*J<fcV«£*cOPlK-fe^©-f > tr-y>x 
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imitiB] 1 1 H 2 8 B (1999. 6. 2 
8) 

[«ME1] 
[ttIE*HMM«] Hlfflft 

[fcfiiE J £M 

[NIIErtS] 

[HllF»«cDffH] 

Effi^d* (A) v>#> 

»&*fb»fc, (b i) jtaae*x*so. 3^x (m* 

/g) t»2 L L iNiO^ Li^NiOv, LiN 
±.£L P L i aJLLaQq, £LL£LL ULi j^MA-LQ. 

<x<0. aJLjfcJL Mtt. Co, Mn> Al. Fe. 
1 Fifrfrfc& 'J^frA • --;/*rt,«£«(b1fc*:*&fc^ 

swat raw** i id«o)***WM .v.AHta. ' 

[M*Jf»3] iEW««c, (A) i)*OL--?*sils 



WL&atfttot* (B2) D 50 ft{I#4 0/znttFt-*A 
Ni : Q r ^AlJ Ni u M.O : fO<x^Q L 5 1& 

Tfo^ M tt, Co, Hn, Al, Fe, Cm, &m 

[»*«4 ] MBUf-*/* • =!/^r;Hi&*fbft©D 

sift H # * *^C3^mU±-Cft5^fct»»i:r* H 

5 ] jjiFlB 'J f - $ • -7 > # > ftlHHHbftl fc W 
^^i, . -^*r;nt^Kfb«ifccoaftit*4 [L.iMn 

£&fb*fc] :. [ L i N i «£(Sfb«5] = (100- 
a) :a-CRLfci:S, 3 < a g 4 5 £ C 

fcr-5»*« i -4©i^rn*cffi«©#7k«w«r.ifc 

X E a * B ttiJ Z T- 1 * M3feJCi 1 - 5 
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[MM7] mm&£oi5jmtL ulej^j^ 
[*iie***»«*] wmm 

[MIEttMSfc] 0 0 2 6 
[flJEAS] £M 

[0 0 2 6] IP*>, iEgtil:, (A) 

r>A • v>#>&i&etitW£s (B 1) Jt§iffi*X#. 
0. 3gX (mVff) t'fe oT, LiNiQ, Li , 
NiO ; , LiNi , O r Li : Ni ; Q r ^LLLLJLLI 
i^MAtO^^O, 5 Tift*?, ML Zsl M 
n. Al, F?, Cvi, firtTESrfrfrttftftrftOytt 

i*ti*'\>t£< yt> t u*^ a : -^^r;u«^ 



[?KM1EM] 

[*mB] ¥«1 1^ 1 0^ 2 6 0 ( 1 9 9 9. 1 0. 
2 6) 

[^«iijEi ] 

[mmh manmiz* (a) mt-^a • 

tiL&mtmts (B 1 ) ttHIIMXtfO. 3^X (m2 
/g) T-^t, LiNi0 2 . Li 2 Ni0 2 , LiN 
i 2 0 4 , Li 2 Ni 2 0 4 , £J:tFL iN i,. x M x 0 2 (0 
<x^0. Mtt. Co, Mxu AL Fe, 

Cu, S rfrfcfc HISIWJ:© 

f.i7ci^it 0 ) ^» I,* a» j: Da«ns*«c< fc* 

1 fc* 'J^A • -u/*;u«£Rfb13&i:*£r*?C 

[If M 2 ] 'J a • - **/u«#«fb»©Jt 

SBffX^ ^6CX|3. 0 (mz/g) Tfe^Ch 

*«atr*MM i w«<3D#*«»*-a:«iife. 

[MM 3] jEMfltBUl* (A) 'J**A-V>#> 
H^ttfbttfc, (B2) D gottBI 36* 4 O/imWTii^JL 
imli-L"C-*-jT, LiNiO r Li 2 Ni0 2> Li 
Ni 2 0.,, Li 2 Ni 2 0. ( . KJlVL i N i ,. x M x O 
2 (0<x^0. 5T-fc'K M(i, Co, Mn, AL 
Fe, Cu. *s<ttfS r fr6fc*#<fc DiltfflS HI. SI 

ia±cD*«7cM*ai-. fi l v 'jf^A • • n 

•to lBfre&s'Jf^i. • 

'Hi*« \m 1 1 & v z t * fc r s # 



[¥^1$IE3] 
[ftHEtt&SS*] Hllft 
[*IE»MS*] 0 0 2 7 
[JHIE#iS] £M 
[ISIErt^] 

[0 0 2 7] jEfiiaac, (A) 'J ^ 

A • T>#>*£»fc»i:, (B2) D go ttg*5 4 0xz 
m JSITT? fe oT. LiNiQ, Li : NiQ : LiN 

<x<0. 5T^H. Mi^ Co. Mn. A 1 F p 

at«M t asp c tzftWLttzit&nmmzL&mmiz 



tie 

[MM 4] MB U a : v>is^m*WMYtoy u 
*frA ■ ^^»;i,»^Mfr.«ih<7)flr«that» fL i Mn 
W.*ttfh»»1 : rLiNitt*«Hh*l1 = LLQJLz 

[MM 5] 8frff.iJ^r»A : y>jtf>jt^»fr,»»tt. 
[MM 6 ] WMM±Q±SJ$mL L i E E^U^ 

[ttjEAAMMfi] W«M 
[ME^^Jlg^] 0 0 2 8 
[ME*a] 
[^iEP'gS] 

[0 0 2 8 ] BSSaUf-^A" ■ ^>^">^^ 

"[LiMn«^ISrb«] : [ L i N i «£Bfb«] = 
(100-a) :.at^Lti:$, 3ia^4 5T^^ 

[^^MIE3] 

i»iE»ft«ssfi] wmm 

[MIE»MJRg«]'o 0 3 3 

[MiE*ffi] 

{^IEl^^] 

[0033] $6(c-*«»rett, vtvl - -7>n>m 
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ft, [LiMn«*8ft»] : [L i N i«£Rfb«&] 
= TO 0 -a : at-iLfchli:, 3 .g.a £: £ J; o £ 

tic* 9**U^A • 7>^>*^Bft«l* 5 SlT^ 



7D> h^— 

(72)#£B£# m 



[**WiE4] 

[*tiE*r*«s*] mmm 
miEtt&msz] 0120 

[«iEn*] 

[0120] Sfc, M^A . v>#>«£»fb«5*:'J 
• -**;u«^BHb»fc<&lt*UU MnigmoU 
/SSmttO^iO, [LiMn«*Bfb»] : 
[L iNilMlftW = (1 0 0-a) :afcLfcfc 



F* — A(#%) 5H003 AA02 AA03 AA04 AA10 BB05 
BC06 BD02 BD03 BD05 
5H014 AA02 EE10 HH01 HH06 
5H029 AJ03 AJ04 AJ05 AJ12 AK03 
AL06 ALII AM01 AM02 AM03 
AH04 AWG5 aM07 BJ02 BJ03 
BJ04 DJ17 HJ01 HJ05 HJ07 



